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(54) Atrial fibrillation type selective cardlovertor 

(57) An atrial cardiovenorAjefbriltator (30) provides 
therapy to the atria conresponding to tfie type of atrial 
arrhythmia occurring in the atria of the heart The atrial 
cardiovertor/defit)rillator includes a memory (70) for stor- 
ing respective different criteria for each of different types 
of atrial arrhythmia, a sensor (52) for sensing activity of 
at least one of the atria of the heart to provide an elec- 
trogram signal, and a cardioverter (90) for providing a 
corresponding therapy to the heart for each of the differ- 
ent types of atrial arrf^lhmia. ThecardiovertorAtofibrilla- 
tor further includes an atrial arrhythnua detector (64) 
responsive to the electrogram signal and the stored ai- 
teria for identifying one of tfie types of atrial arriiythmia 
to cause the cardioverter to provide therapy to the heart 
corresponding to the identified atrial arrtiythmia. 
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Description 

BACKCRQMWP OF TWg INVENTION 

The present invention generaOy relates to an atrial 
cardiovertor/defibrillator for applying cardiaverting elec- 
trical energy to the atria of a human heart In need of car- 
dioversion. The present invention is more particularly 
directed to an in^roved atrial cardlovertor/defibriltator 
which provides cardioversion therapy corresponding to 
the relative degree of organization/disorganization of a 
detected atrial anrhythmia. 

Atrial fibrillation is prdbatity the most common car- 
diac arrhythmia Althou^ it is not usually a life-threaten- 
ing an-hythmia, it is associated with strokes thought to be 
caused by blood clots tbnning in areas of stagnant blood 
flow as a result of prolonged atrial fibrillation. In addition, 
patients afflicted with atrial fbrillation generally experi- 
ence palpitations of the heart and may even experience 
dizziness as a result of reduced cardiac output 

Atrial fibrillation occurs suddenlyp and many times 
can only be coirected by an externa) defibrillator dis- 
charging electrical energy to the heart through the skin 
of the patient This treatment is commonly referred to as 
synchronized cardioversion and, as its name implies, 
involves applying electrk:al d^brillating energy to the 
heart in synchronism with adetected Rwaveoftheheart 
The treatment Is very painful and. unfbrtunately. most 
often provides patients only with temporary relief lasting 
but a few weete to months. 

Drugs are available for reducing the incidence of 
atrial fibrillation. However, these drugs have many side 
effects and many patients are resistant to them, which 
greatiy reduces tiieir therapeutic effect 

lirplantable atrial defibrillators have been proposed 
to provide patients suffering from occurrences of atrial 
fibrillation with relief. 

Such known atrial defibrillators either do not provide 
atrial f&xillation detection or detect for the simple pres- 
ence or absence of atrial fibrillation. All such atrial defi- 
brillators provide only a single therapy regimen. 

It has been observed that atrial activity associated 
with atrial arrtiythmias can vary in organization from 
highly organized activity to highly cfisorganized activity. 
Atrial flutter, for exanple, is a highly organized atrial 
arriiyttimia. Atrial activity of inaeasing disorganization, 
beyond atrial flutter, isgenerally refen-ed to as atrial fibril- 
lation. Atrial arrhythmias, therefore, encompass a wkie 
rang e of organization and disor^ization from atrial flut- 
ter, which is highly organized, to atrial f itvillatton, which 
itself encompasses a wide range of atrial activity organ- 
izational characteristics, from what may be refened to as 
atrial activity of intermecfate organization to atrial activity 
of high disorganization. Recognizing these atrial arrtiyth- 
mia characteristics! Wells, Jr. et al. in Characterization 
oi triai FMIaSon in Man: Stud^ Following Open Heart 
Surgery, Eas& Vbl. 1. pp. 426-438, Oct-Dec 1978. type 
characterized various forms of atrial fibrillation and fur- 
ther reported that the atria, during an antiythmic epi- 



sode, can transition between the characterized forms of 
atria) arrtiythmias and can even self-revert to normal 
sinus riiythm. In addition to the above, it has been more 
recently learned through research sponsored by tfie 

5 assignee of the present invention that the amount of car- 
dloverting electaicai energy required to cardiovert an 
atrial antiythmla to retum the atria to a normal rtiythm 
increases as thedegree of disorganization in atrial activ- 
ity Increases during an anhythmic episode. 

10 vvhile atrial defbrillators which detect the simple 
presence and absence of atrial fibrillation fincluding 
atrial flutter) and which provide a single intervention reg- 
imen if atrial fbrillation is detected win provide needed 
relief for many patients, these devices for some patients 

15 exh&itcertaindeficiencia& Fbrexanple. thesingte inter- 
vention regimen can result in a greater amount of elec- 
trical energy being applied to ttie atria than needed to 
successfully cardiovert the atria. This can subntit ^e 
patient to a higher degree of potential <fiscomfort than 

20 would othen^e be necessary, it can also resuft in a 
greater than necessary oonsunrpGon of battery power 
which wouki ultimately shorten the useful life of the car- 
dk)verting devica As anottier example, and at the otiier 
end of the organization spectrum, the atrial activity may 

26 be so disorganized that the implanted defibrillator is inca- 
pable of provkling a sufficient amount of energy to car- 
diovert the atria. Where a single Inten/ention regimen is 
utilized, therefore, cardioversion wouU still be attempted 
witti aquantity of cardiGverting energy wttich is less than 

30 that required to cardiovert the atria. This would also sut^ 
mit the patient to tiierapy destined to be ineffective and. 
hence, therapy which shoukJ not be applied, while wast- 
ing precious battery power. 

35 SUMMARY OF THE INVENTION 

The present Invention therefore provkles an atrial 
cardiovertor/defibrillator including aiteria establishing 
means for provMing a respective different criteria for 

40 each of different types of atria) arrtiythmia, a sensor for 
sensing activity of at least one of the atria of a heart to 
proMde an electrogram signal, and therapy means for 
providing a corresponding therapy to the heart for each 
of the different types of atrial an-hythmia. The atrial car> 

45 diovertor/deflbrillator furtiier Includes dassifying means 
responsive to the electrogram signal and ttie criteria 
establishing means for dentifying one of the types of 
atrial arrtiyttimia and causing the therapy means to pro- 
vkie the ti^erapy to the heart corresponding to the iden- 

so tif ied one of the types of atrial arrtiythmia. 

BRjgF PgSCRIPTIQN OF THE DRAWINGS 

Rgure 1 is a schematic block diagram of a fuQy 
55 inplantable atrial cardiovertor/defbrillator embodying 
the present invention, shown in association with a human 
heart in need of atrial arrhyttimla monitoring and poten- 
tial cardioversion. 



